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Title 

PROCESS FOR CALCULATING THE ECONOMIC VALUE 
CREATED BY A BUSINESS ACTIVITY 

5 

BACKGROUND OF THE INVENTION 

Field of the Invention 

10 A business process tliat collects data for multiple business activities 

from diverse sources, and facilitates the calculation of economic value 
added for these specific business activities. 

In order to make pricing decisions, a business has an ongoing need 
to understand its real costs. With knowledge of real costs the business 

15 management can determine what effect changing a price charged to a 
particular customer, or to a particular market or market segment, or within 
a particular region, will have on the profitability of the business. 

Many manufacturing operations are capable of producing various 
types of products using the same manufacturing equipment. Historically 

20 manufacturing costs have been hand calculated by various people at the 
manufacturing sites, who would then generate a table of the "cost by type" 
of product, that is, the cost of each specific product or specific grade of 
product. For each grade of product, these costs were reported to the 
overall business manager as "fixed cost", "variable cost", along with the 

25 "effective production rate" of the product. The shipping costs, usually 
called "freight and duty" were accounted for on a regional basis. 

Profit on a particular sale was then calculated by first adding the 
regional freight and duty to the sum of the fixed cost and variable cost to 
produce a "total cost". This total cost was then subtracted from the selling 

30 price, to determine a measure of profitability called "manufacturing 

contribution". With these data, a product manager could then calculate 
what the manufacturing contribution was for each grade of product sold to 
all customers or to a particular customer based on the difference in selling 
price or distribution costs. 
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However, this "manufacturing contribution" term did not account for 
non-manufacturing fixed cost, taxes, and cost of working capital. This 
shortcoming made it difficult to calculate aftertax earnings of a specific 
sale of product to a customer or group of customers. Businesses typically 
5 accounted for these other fixed costs separately. To account for these 
fixed costs different individuals were typically involved and completely 
separate databases (or even a separate computer system), such as a 
global financial database (known as a GFDB) and sales databases (known 
as a SDB), further complicated matters. To determine after tax operating 

10 income (ATOI), these other fixed costs had to be extracted from the 

separate database for each product family and then subtracted from the 
manufacturing contribution to obtain a net before tax profit. This net 
before tax profit was then further reduced by subtracting the effective tax 
rate for the business (typically about 30-40%). Figure 1 shows an 

15 example of such a prior art calculation. 

While the prior art ATOI calculation method described above 
provided a measure of profitability, it did not provide an actual estimate of 
the real cost of a particular business activity, such as selling a particular 
grade of product to a particular market. The prior art methods typically 

20 used an average selling cost calculated over all grades or over all 

markets. To make the prior art calculations manageable a simplifying 
assumption was typically made that every unit of product had the same 
selling cost within a geographical region. This assumption obviously failed 
to account for different sales effort that was applied to different markets or 

25 customers and failed to account for the sales support provided by a central 
region to satellite regions. Another shortcoming of the prior art ATOI 
calculation method was that the calculation failed to account for the return 
on working capital and investment in the business. Thus the prior art 
ATOI calculation did not provide a good determination of vyhether a > » ... 

30 particular activity, such as a sale of a particular product, increased or 
decreased the profitability (i.e., the economic value) of the business. 
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To determine economic value added of a particular activity (such as 
a sale of a product) the actual sales expense or effort applied to achieve 
that sale Is needed. This actual expense or effort includes: selling effort, 
research and development (R&D) effort, and technical service effort. The 
5 specific tax rates for the region in which the sale occurred (as well as the 
tax rates where the manufacturing occurred), the amount of working 
capital required to maintain inventory, the plant investment to support the 
sale and the cost of capital also had to be accounted for. 

A historically difficult process was to collect the sales data for each 

10 accounting period (typically a year) and assign each sale to a market and 
a market segment. While sales data could be routinely extracted from a 
global sales database, the sales and marketing personnel had to Identify 
the market in which the sales belong. Historically this was done relatively 
infrequently, such as every three to four years. 

15 Historical efforts to determine economic value added by product 

and market were carried out by periodically (typically no more than three 
to four years) surveying the business organization to determine which 
sales belonged in which markets, and to determine how people in the 
business were dedicated or allocated to these sales. For a diversified 

20 manufacturing or marketing business this could be an extensive effort 
involving several million dollars of expense. Typically a consultant was 
engaged for this effort, which necessitated a consultant fee, plus a sizable 
cost for the people within the business who had to provide information and 
support to the consultant. From this survey a so-called "waterfall chart" 

25 was created that illustrated economic value added by product and market. 
The waterfall chart could be used to develop a growth strategy for the 
business that drove the future investments. 

However, as soon as such a study was completed it became 
outdated, since business is dynamic and constantly changing. In order to 

30 re-organize a diversified business by market instead of by product, a 
method is needed to again provide economic value added. Such an 
extensive effort to analyze the business and develop a new measure of 
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economic value added typically took over a year to complete. And as 
conditions continued to change, such as costs of key raw materials and 
currency exchange rates, it became difficult for a business to determine 
where (i.e., markets or regions) and on what products the profit was being 
5 generated. 

Large scale, all encompassing, so-called integrated software 
systems, such as "mySAPsem " by SAP, and Oracle? by Oracle 
Corporation, as well as software from other sources, have been marketed 
to collect infonmation Into a central system capable of calculating the 
10 desired parameters discussed above. Such integrated software systems 
typically require expensive computer resources and extremely large 
amounts of data storage and are so complex that extensive training is 
required for the persons using the systems. 

15 Deficiencies of Prior Art Integrated Software Systems 

Integrated software systems from SAP and ORACLE can provide 
results discussed above. However, these integrated systems typically 
have the following drawbacks: 
20 1 . All existing computer systems must be replaced with a single computer 
system. 

2. Integrated systems typically take years to implement. Once a 
changeover to such a system is made it has to work or the business 
effectively shuts down. 

25 3. Integrated systems are expensive, costing tens of millions of dollars. 
4. Integrated systems can be Inflexible, requiring changes to be made to 
the entire system to get the desired results. As an example, if an 
integrated system is implemented for only one region, to get global results 
the systems in other regions must be changed over to the integrated 

30 system. .^^ ^ 

Thus there exists a need for a process that provides a near real- 
time assessment of the economic value added of a business at all levels, 
that requires only modest desktop computer and data storage resources. 
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and that utilizes common interfaces (such as spreadsheets) familiar to 
many users. The present invention provides such a process to assess the 
economic value added of business activities at all levels. 

5 Advantages of the present invention 

When compared to prior art integrated software systems, the 
present invention: 

1 . Permits continued use of existing desktop computer systems from 
which the data is then fed Into the computer program that implements the 

10 method. 

2. Can be implemented In weeks, and updated in hours or days. 

3. Uses readily available, inexpensive, desktop software and has been 
implemented with only a part time effort of a few employees. 

4. Is flexible in that it can accept the data from any existing computer 
15 system to achieve global results. 

The present invention improves the quality and timeliness of the 
"cost by type report" (mentioned above) by inputting the business activity 
data, such as manufacturing detail, into a single relational database in a 
common format Updates of business activity (data manufacturing cost by 
20 type or grade, etc.) data may be achieved much more easily than prior art 
systems. 

Although the present method has been Implemented using the 
Microsoft Access relational database and Excel spreadsheet software, 
other personal computer relational database systems and spreadsheet 
25 software may be used. 

Definition of the terms: 

As used herein the term "aggregate cost" or "aggregate cost of 
30 manufacture" of a product means cost averaged over all sources (i.e., 
different manufacturing units or locations) of that product. Costs 
associated with a specific asset (I.e., a manufacturing unit, also generally 
termed equipment) may be based on the fraction of time that a product 
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occupies that specific asset or upon the volume fraction of product that 
occupies the asset. 

As used herein the term "manufacturing contribution", also known in 
the art by the term "gross contribution", means the selling price per unit, 
5 less the total of any rebates or discounts, less freight and duty, less the 
fixed and the variable manufacturing costs, all multiplied by the sales 
volume. Expressed as an equation: 

MCunit = (Puhit - Runit - FDunit " VMCunit - FMCynit) 

10 

MC = MCunit X SV 

where MCunit is Manufacturing Contribution per unit of product (items, 
pounds, kilograms, etc.). MC is total Manufacturing Contribution, Punit 
15 represents the price per unit, Runit represents any rebates or discounts per 
unit , FDunit represents freight costs and duty per unit, VMCunit represents 
variable manufacturing cost per unit, FMCunit represents fixed 
manufacturing cost per unit, and SV represents sales volume, i.e., total 
units sold. 

20 Another way to define Manufacturing Contribution or Gross 

Contribution is the Pre-Tax Earnings of a Sale, if one were to assume that 
the sale only carried with it manufacturing and freight/duty costs. 
Manufacturing Contribution is a good way to rank which sales are the most 
profitable to the business, if it is assumed that selling and other non- 
25 manufacturing fixed costs needed to gain and hold a sale are equal. It 
can also indicate which sales a business should put the most resources 
on, and which sales are not worth the resources. 

As used herein, the term "Economic Value Added" (EVA), 
sometimes called "Shareholder Value Added" (SVA), measures the 
30 economic profit or value added by a business after recognizing the all 
costs including cost of cSpital fblatedlo the investment in net operating 
assets employed by the business. EVA indicates whether a business has 
sufficient earnings in a period to cover all operating expenses, including 
the cost of capital for its investment, as well as to repay some of the 
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capital previously invested (depreciation) with the surplus, if any. creating 
added value. Expressed as an equation: 

EVA = ((MCunit - SCunit - RDunit ' OCynit -ACunit) X (1 - TX) - (NRAynlt X CC )) 

5 xSV 

where SC is selling cost, RD is research and development cost, OC is one 
time charges for the period, AC is administration cost, TX is the effective 
tax rate, NRA is net RONA assets (Accounts Receivable - Accounts 
10 Payable + Inventory + Permanent Investment - Depreciation) and CC Is 
the average cost of capital. RONA is the commonly used Retum On Net 
Assets. 

Economic value added is therefore the net profit generated by a 
business activity after all of the associated business costs have been 

15 subtracted, the effective taxes have been subtracted and the cost of 
capital has been accounted for. 

In order to focus business efforts in a way that maximizes the 
inherent value of the business and ultimately return to shareholders, a 
metric called SVA (shareholder value added) is commonly being used 

20 today. SVA by definition is after tax income minus cost of capital. In 

essence then, a business manager can define how his or her business is 
surpassing the cost of capital and driving up earnings in a way that will 
increase the inherent value, and thus the stockholder value and ultimately 
the share price of the stock. 

25 Defining SVA on a major business is relatively easy, but the key to 

increasing SVA is to know the SVA for each customer or collection of 
customers In a market segment, and then implementing strategies and 
tactics to Increase SVA at these customers in these markets segments. 
Indeed, the more complex a business becomes, the more difficult It Is to 

30 define SVA for each customer transaction. 

Many diversified manufacturing businesses can be extremely 
complex. Such businesses have multiple manufacturing units, each unit 
having different costs to make products and grades that vary in 
composition, production rate, and yield. Different products and different 
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grades of those products are sold into many markets and market 
segments in regions around the world. 

It is typical that multiple products are sold to the same customers. 
Conversely, it is also typical that some customers buy the same grade 
S product for multiple end uses market segments. Selling costs, R&D costs, 
and administrative costs may be concentrated in the business" home 
region, which support sales in other regions or such bosts may be 
distributed in different regions. 

As a result, a diversified business has difficulty defining how each 
10 transaction with a customer impacts SVA, and even more difficulty 
developing strategies and tactics to maximize SVA. 

SUMMARY OF THE INVENTION 

15 The present invention is a method or process of computing an 

economic value created by a particular business activity, the method 
comprising, in sequence, the steps of: 

a) calculating an aggregate cost of a product manufacture or 
20 acquisition activity; 

b) selecting one or more parameters, the parameters comprising a 
customer, a sales region, a product grade and a market segment 

c) calculating a sales volume and a net price related to the one or 
more parameters; 

25 d) calculating a manufacturing contribution related to the one or 

more parameters; 

e) calculating an after tax operating income related to the one or 
more parameters; 

f) calculating an economic value added related to the one or more 
30 parameters, thereby determining the economic value created by the 

particular business activity. 

The process of the present invention is organized in a 
computational hierarchy that first collects cost, production and sales data 
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and organizes these data in a common format, then computes, in a 
sequential manner, manufacturing costs, then manufacturing contribution, 
then ATOI, and finally computes economic vafue added for a selected 
business activity, such as manufacturing and selling a particular product. 
5 Data may be checked for discrepancies immediately after entry, so that 
erroneous calculation results are not created. 

The cost, production, and sales information is extracted from 
various data sources and then loaded into tables or predefined fields in a 
single database in a common format. A program module successively 

10 calculates, in a hierarchical manner, manufacturing cost, manufacturing 
contribution, ATOI and finally computes economic value added (EVA) in 
accordance with the equations set forth above. The user defines the 
results to be presented by entering parameters into an electronic "form", 
such as a spreadsheet or a spreadsheet pivot table. The program module 

15 presents the results to the user in a user-selectable graphical format, such 
as those available within spreadsheet software packages. The graphical 
presentation enables a user, such as a business manager, to visualize the 
calculated results make decisions. 

The process of the present invention requires an ongoing periodic 

20 (typically monthly) update of relatively few changes per time period to 

reflect new sales and newly introduced products. Using lookup techniques 
common to the software industry the data may be extracted from the data 
source and loaded into one or more spreadsheet tables in a standardized 
format. Costs that fluctuate frequently, such as raw materials costs, can be 

25 input as each change occurs. Other more routine fixed costs that fluctuate 
infrequently, such as on a year to year basis, are therefore not updated as 
frequently. 

With these updated data, the process of the present invention can 
calculate the EVA report as often as desired, for example on a monthly ; - . 

30 basis, instead of once every several years. The present process can 

identify which sales are contributing to economic value added on a month 
to month and year to year basis, as needed. 
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The full implementation of this process creates new "pivot tables" 
and "waterfall" charts for the Market Segment managers. See Figures 23 
and 24. These charts present a tabular and graphical representation of 
results of EVA in comparison to the selected parameter (market segment, 
5 customer, etc.). The pivot tables and waterfall charts help a business 
manager to define which sales are driving economic value added, and 
assist in developing pricing strategies and determining how to allocate 
sales efforts and other efforts which lead to long term profitable growth of 
a business. 

10 Historical data may be used to visualize growth trends of a 

business by market, by region, by segment, by customer, by product type, 
even by product grade. From this historical data business management 
can determine the source of growth or decline, and define where the 
business needs to focus its resources further to drive earnings growth. 

15 The present invention is a business management tool that defines the 
impact that a sale or group of sales has ultimately on the company's 
inherent value. Knowing this, business management can then more 
effectively manage business activities associated with such sales in a way 
the will increase the company's inherent value and ultimately the price of a 

20 company's stock. 

The impact that economic value added has on the price of a 
company's inherent value is typically termed shareholder value added in 
the prior art and Is abbreviated as "SVA". The present invention is 
believed to provide higher quality information than that obtained from more 

25 expensive integrated software systems (i.e. SAP), and does so at a 

dramatically lower cost. This dramatically lower cost is achieved by use of 
a software module that is programmed in Visual basic and is built onto a 
relational database. The relational database then accepts tabulated data 
. from existing non-integrated databases (such as a GFDB and SDB),.and- .. 

30 calculates economic value added (EVA). 

In prior art integrated software systems (such as SAP and other 
mainframe software systems), entire databases have to be programmed to 
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replace existing database systems at huge expense. This conversion 
typically involves numerous computer and business specialists over 
extended periods of time, and requires a startup period in which system 
failures need to be troubleshot. This present invention does not require 
5 any database systems to be replaced and indeed can use data from any 
database system including data from SAP. 

The present invention requires only about 200 megabytes of data 
storage on a personal computer, thus requiring no new equipment for a 
typical user. In addition, it can be updated and maintained by anyone that 
10 is trained to use the particular relational database and spreadsheet 
software in which the invention is implemented. SAP and SAP system 
upgrade require expertly trained and experienced programmers. 

The present invention achieves higher quality data than integrated 
software systems, such as SAP, because it provides the flexibility to 
15 distribute costs across families of products based upon shared use of 
assets, rather than penalizing the product being manufactured at the time 
an unexpected cost occurs. 

The present invention is believed novel because: 

1 . The present invention is able to accept tabulated data from any 
20 source, thus allowing the use of data from previously incompatible 

computer systems to be merged for the EVA calculation. 

2. The present invention has a multiple calculation staging process that 

allows it to pull and calculate large amounts of data from multiple 
tables. Without the sequential calculation method of the present 
25 invention, normal query operations with large amounts of data 

typically would cause operability problems, such as crashes, of the 
relational database software. 

3. The present invention comprises error logic that is critical.for trouble 

shooting. An error report is compiled that aids in identifying missing 
30 or erroneous information. 

4. The present invention has the ability to archive the relational 

database (e.g. Access®) data files within security protocols. 
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5. The present invention has the ability to reconcile the cost of 

manufacture of internally produced grades with the raw materials 
list. 

6. The present invention does all of the above loaded onto inexpensive 
5 desktop relational database software ( e.g., Microsoft Access®). 

The system may be implemented in a single computer or multiple 
computers linked by a system network, requiring only about 200 
megabytes of storage per computer. 

The present invention was created for and has been tested using 
10 production data for an extremely complex business that manufactures a 
highly diverse family of products produced in multiple facilities and sells 
those products in a wide range of markets and applications. It is believed 
that the present invention may be adapted to any particular business 
activity, either simple or complex, thus providing business value that 
15 extends beyond a purely manufacturing environment. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is a block diagram showing a manual prior art calculation 
20 method; 

Figure 2 is a block diagram showing the process flow of the present 
invention; 

Figure 2A is a block diagram showing the process flow of the 
present invention for a process having multiple manufacturing units; 
25 Figure 2B is a block diagram showing the process flow of cost data 

for a process having multiple manufacturing units; 

Figure 3 shows a "Main View" form for selecting information 
management options; 

Figure 3A shows an annotated version of the view of Figure 3 
30 showing icons for selection of type of information management desired; 

Figure 4 shows a form for selecting global databases icon for entry 
and updating of cost data has been selected; 



- 12- 



AD-6893 US NA 



Figure 4A shows a form for inputting cost data for each 
manufacturing unit; 

Figure 5 shows the form for selecting global databases where the 
icon for entry of raw materials cost has been selected; 
5 Figure 5A shows a form for inputting raw materials cost for each 

ingredient on each production unit; 

Figure 6 shows an annotated version of the view of Figure 3 where 
the icon for the "Cost by type" has been selected; 

Figure 6A shows a form for adding or editing grades to cost by 
10 product type; 

Figure 7 shows an annotated version of the view of Figure 3 where 
the icon for the "volume of each grade per unit" has been selected; 

Figure 7A shows a format for loading volumes of product volume by 
manufacturing unit; 
15 Figure 8 shows a format for loading sales data from another 

database and identifying market segment for each customer, region and 
product grade; 

Figure 9 shows a form for selecting input of sales data; 

Figure SA shows a typical listing of entries of sales data arranged 
20 by product; 

Figure 9B shows a typical listing of entries of market and segment 
arranged by customer and product; 

Figure 10 shows a form for selecting entry of rebates or discounts; 

Figure 10A shows a typical listing of rebates or discounts by 
25 customer arranged by region and product type; 

Figure 10B shows a typical listing of entries of rebates or discounts 
by customer arranged by product grade; 

Figure 1 1 shows a form for selecting input of freight and duty by 
product for each region; 
30 Figure 1 1 A shows a format for loading freight and duty from a 

GFDB; 
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Figure 12 shows a form for selecting input of R&D and other 
overhead expenses by product; 

Figure 13 shows a form for selecting input of R&D and other 
overhead expenses by product; 
5 Figure 14 shows a form for loading overhead expenses from a 

GFDB; 

Figure 15 shows a form for selecting input of sales expense, 
warehousing expense and tax rates; 

Figure 16 shows a form for selecting input of sales expense, 
10 warehousing expense and tax rates; 

Figure 16A shows a form showing entries of selling expense, 
warehousing expense, and tax rates by region; 
Figure 17 shows a form for allocating regional sales effort per market 
segment; 

15 Figure 17A shows a form for selecting the input of sales expense 

effort; 

Figure 17B shows a form for selecting the input of sales expense 

effort; 

Figure 17C shows a form for selecting the input of sales expense 
20 effort as a percentage of total region sales effort; 

Figure 18 shows a form for selecting the calculation of gross 
contribution, ATOI and EVA; 

Figure 19 shows a form for selecting the report options desired; 

Figure 20 shows an example of a report in a table format that can 
25 be loaded into a pivot table for graphical presentation; 

Figure 21 shows an example of a report in a table format reporting 
the economic value added (EVA) for a given month in a particular segment 
of a market. 

Figure 22 shows an example of a numeric table output in pivot table 

30 format; 

Figure 23 shows an example of a waterfall chart; and 
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Figure 24 shows an iterative process for reconciling the aggregate 
cost of manufacture of internally produced grades of product consumed in 
subsequent manufacturing steps with the raw materials list. 

5 DETAILED DESCRIPTION OF THE INVENTION 

Throughout this description reference numerals are used to identify 
items and functions shown on multiple figures. Figure 2 is a block diagram 
showing the process flow of the present invention. Three main groups of 

10 data: "manufacturing cost data", "sales data", and "other cost, tax rates 
and capital data" are required to calculate the economic value added of a 
business activity. The legend at the bottom of Figure 2 shows three 
methods used to acquire the data: spreadsheet format from existing 
database (rectangular boxes 10), existing data loaded into a Form View 

15 (rectangular boxes 20), new process collects data into spreadsheet format 
(octagonal boxes 30); and the values calculated by the method 
(hexagonal boxes 40). 

The top row of boxes in Figure 2 illustrate a method of calculating 
an aggregate cost of a product manufacture or acquisition activity 201. 

20 Cost data for each manufacturing unit is input 101 , raw material costs for 
each ingredient of each unit is input 102, productivity, composition, and 
packaging data for each product grade is input 103, volume by grade of 
each manufacturing unit is input 104. 

The middle row of boxes in Figure 2 illustrate a method of 

25 calculating a sales volume and a net price 202. These calculations are 
related to one or more parameters selected by the user, the parameters 
comprising a customer, a sales region, a product grade and a market 
segment, as will be discussed in conjunction with Figure 18. Sales data 
by customer, region and grade is input 111, market segment is identified 

30 for each customer, regipn and grade 112, rebates or discounts are input 
by customer, region and grade 113. Once a market segment has been 
initially entered for each customer region and grade 112, subsequent 
sales to that customer are automatically identified 1 12A. 
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The bottom row of boxes in Figure 2 illustrate a method of 
calculating a manufacturing contribution related to the one or more 
parameters 205, calculating an after tax operating income related to the 
one or more parameters 206 and calculating an economic value added for 
5 the one or more parameters 207. Freight and duty is input for each 
product in each region 121 , R& D costs, other overhead expenses, and 
total capital Investment is input 122, sales expense, warehousing expense 
and tax rates are input by region 123, and sales expense effort is 
identified by product, by region and by market segments 124. 

10 Figure 2A is a block diagram showing the process flow of the 

present invention for a process having multiple manufacturing units. Each 
horizontal row of boxes in Figure 2A generally correspond to the top row of 
boxes in Figure 2. Three manufacturing units are shown (Units 1, 2, and 
3). Cost data for manufacturing unit 1 is input 101-1 , raw material cost for 

15 each ingredient of uniti is input 102-1, productivity, composition, and 
packaging data for each product grade is input 103-1, and volume by 
grade of manufacturing unit 1 is input 104-1 . Aggregate cost of 
manufacture for each grade is calculated in box 201-1 . In a similar 
manner manufacturing unit 2 has cost data 101-2, raw material cost 102-2, 

20 productivity, composition, and packaging data for each product grade is 
input 103-2, and volume by grade 104-2. Aggregate cost of manufacture 
for each grade is calculated in box 201-2. Manufacturing unit 3 has 
corresponding inputs designated by suffix -3 (i.e., 101-3, 102-3, 103-3, 
104-3). The particular process illustrated has three manufacturing units, 

25 where units 1 and 2 are manufacturing products that are consumed by 

manufacturing units 1, 2, and 3. The process of calculating aggregate cost 
of manufacture for each grade is discussed below in conjunction with 
Figure 25. 

Although data. entry has been typically illustrated using 
30 spreadsheets (e.g., Excel®) because of their general acceptance by the 
user community, alternate methods may be used. Figure 9B, for example, 
shows an altemate method for identifying market and segment for each 
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customer, region and grade using a form view within the relational 
database (e.g., Access ®). 

Figure 2B is a block diagram showing the flow of cost data in the 
present invention for a process having multiple manufacturing units. The 
5 process of calculating aggregate cost of manufacture for each grade is 
discussed below in conjunction with Figure 25. 

Figures 3 through 19 illustrate forms used by the user to interact 
with the functional boxes shown in Figure 2. Figure 3 shows a "Main 
View" form 300 for selecting information management options. Two main 

10 options "cost-by-type" 301 and "Manufacturing Contribution /ATOI /SVA" 
302 are provided. Icons within the "cost-by-type" option 301 are "product 
grade enter/edit 310, "mass data entry" 320, "report options" 330, and 
"global entries 340. Within the "cost-by-type" option 301 is a pull down 
menu of manufacturing units to choose 303. Icons within the 

15 "Manufacturing Contribution /ATOI /SVA" 302 are "report options" 350 and 
"mass data entry" 360. 

Figure 3A shows a form 350, which is an annotated version of the 
view of Figure 3 showing icons for selection of type of information 
management desired. Figure 3A implements the functions of boxes 101, 

20 102,103, and104 of Figure 2. Arrows connect the boxes 101, 102, 103. 
and 104 of figure 2 to the corresponding icons 320, 320, 310, and 360. 

Figure 4 shows a form 400, which is presented to the user when the 
"global databases" Icon 320 of Figure 3 is selected. The form 400 is used 
for entry and updating of cost data. Implementation of the function of box 

25 101 is shown by an arrow connecting box 101 to the icon "unit specific". 
Figure 4A shows a form 450 for inputting cost data for each 
manufacturing unit which is presented to the user when the "unit specific" 
icon of Figure 4 is selected. Entries are made in a tabular format, 
identifying (from, left to right): the production unit (labeled as 1,2,3,4,: -u.^^ - m.. . 

30 NOCBT, CMBW, and OP), the unit type (autoclave or cont.mfg.), the 
number of individual scheduled production runs, standard product 
production volume (year to date in pounds YTDlbs), second quality 
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production volume, reject production volume, average scheduled 
shutdown hours, variable utilities costs per unit of production (year to date 
in dollars per pound), variable waste and other cost per unit of production, 
etc. The triangles to the right of certain fields (such as unit type) indicate 
S that a pull down menu of the available selections should be used. 

Figure 5 shows a form 500, which is presented to the user when the 
"global entries" icon 340 of Figure 3 is selected. Implementation of the 
function of box 102 is shown by an arrow connecting box 102 of Figure 2 
to the icon "ingredients by unit". 

10 Figure 5A shows a form 550 for inputting data from selected global 

databases when the icon "ingredients by unit" of Figure 5 has been 
selected. Entries in form 550 are made in a tabular format, identifying 
(from left to right): production unit, material name material yield in percent, 
price conversion, fixed cost, variable cost, and comments. 

15 Figure 6 shows a form 600, which is presented to the user when the 

"product grade enter/edit" icon 310 of Figure 3 is selected. Figure 6A 
shows a form 650 for inputting the form for selecting global databases 
when the icon "ingredients by unit" of Figure 6 has been selected. Entries 
are made in a tabular format, identifying (from left to right): production unit, 

20 product family, unit production capability, etc. 

Figure 7 shows a forni 700, which is presented to the user when the 
"mass data entry" 360 of Figure 3 is selected. Figure 7A shows a form 750 
for inputting the form for selecting global databases when the icon 
"segment splits" icon of Figure 7 has been selected. Entries are made in a 

25 tabular format, identifying (from left to right): production unit, product grade 
and volume. 

In similar fashion, Figure 8 shows a form 800 which is presented to 
the user for input of sales data by customer, region and grade 
(implementing box 1 1 1 of Figure 2) and input of market segment by, > j '^^^ 
30 customer, region and grade (implementing box 1 12 of Figure 2). 

Similariy Figure 9 shows a form 900 which is presented to the user 
when the user for input of sales data by customer, region and grade 
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(implementing box 1 1 1 of Figure 2). Figure 9A shows form 950 for tabular 
entry of sales data. 

Figure 9B shows a form 900, an overlaid form 920 and a second 
overlaid form 940. Form 900 has "Customer Profile List", and "Customer 
5 Profile Entry" buttons that facilitate the present invention to assign the 
segment and market to a sale rather than entering this information from a 
spreadsheet on a periodic basis. Once the "customer profile entry" button 
has been selected, an alphabetical list will appear showing sales data that 
does NOT have a customer profile. This situation occurs when a sale is 
10 made to a new customer for the first time. This feature facilitates editing 
customer profiles since missing profiles are automatically identified. 

In addition, the error report, which may be selected with the icon at 
the lower right of form 900 also will present customer profile errors to the 
user. 

15 Figure 10 shows a form 1000 (essentially the same as form 700 of 

Figure 7) which is presented to the user for selection of the "rebate" icon 
for entering rebates and discounts (implementing box 1 13 of Figure 2). 
Figures 10A and 10B show two different data entry tables 1050 and 1070 
respectively. 

20 Figure 1 1 shows a form 1 100 (essentially the same as form 700 of 

Figure 7) which is presented to the user for selection of the "variable 
FPDE" icon (implementing box 121 of Figure 2). Figure 1 1 A shows a 
table 1 1 50 for entering freight and duty. 

Figure 12 shows a form 1200 (essentially the same as fonm 700 of 

25 Figure 7) which is presented to the user for selection of the "ATOI and 
SVA Data Tables" icon (implementing box 122 of Figure 2). 

Figure 13 shows a form 1300, which is presented to the user when 
the "ATOI and SVA Data Tables" icon of Figure 12 is selected. When the 

- "Product Entries" icon of Figure 13 is selected form 1400 of Figure 14 is 

30 presented to the user for entry of R&D expense and other overhead 
expenses, thus implementing box 122 of Figure 2. 
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Figure 15 shows a form 1500 (essentially the same as form 700 of 
Figure 7) which is presented to the user for selection of the "variable 
FPDE" icon (implementing box 123 of Figure 2). When the "ATOI and SVA 
Data Tables" icon of Figure 15 is selected, form 1600 of Figure 16 is 
5 presented to the user. When the "regional entries" icon of form 1600 is 
selected, form 1650 of Figure 16A is presented to the user for entry of 
data. 

Figures 17, 17A, 17B and 17C implement box 124 of Figure 2). 
Figure 17 shows a form 1700 (essentially the same as form 700 of Figure 

10 7) which is presented to the user. When the user selects the "ATOI and 
SVA data tables" icon, form 1720 of Figure 17A is presented. When the 
"segment splits" icon of form 1720 is selected, spreadsheet data of sales 
effort of Figure 17B can be copied into Form 1760 of Figure 17C which 
comprises the input of sales expense effort as a percentage of total region 

15 sales effort; 

Figure 18 shows a form 1800 (essentially the same as form 600 of 
Figure 6) which is presented to the user for selection of the "report 
options" icon (implementing box 205 of Figure 2). When the "report 
options " icon of Figure 18 is selected, form 1900 of Figure 19 is presented 

20 to the user for selection of report options. 

Figures 20 through 23 are examples of outputs created by the 
present invention. Figures 20, 20A and 21 show tables to be loaded into 
pivot tables and charts for tabular and graphical presentation 
(implementing box 206 of Figure 2). Figure 22 is an example of a pivot 

25 table. Figure 23 is an example of a well-known "waterfall table" produced 
from a pivot table. 

Figure 24 shows a method of reconciling the cost of manufacture of 
an internally produced grade with the raw materials list. When a raw 
material ingredient cost changes, this change cascades to all production 

30 units that consume the ingredient directly and to the internally produced 
grades that consume the affected ingredient, whether directly or indirectly. 
Calculating an accurate aggregate cost of a product manufacture requires 
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first reconciling the aggregate cost of manufacture of each internally 
produced grade with the raw materials list. 

This reconciliation method is an iterative process. A predetermined 
threshold for the difference between the entered (or previously calculated) 
S ingredient cost and the aggregate Cost of Manufacture is selected to 
determine when the iterative process should terminate. A maximum 
number of repetitions Is also specified to stop the iterative process in case 
an erroneous value is entered or a calculation error occurs. Upon 
receiving a cost change that can affect the aggregate Cost of 

10 Manufacture, the Ingredients List for all Production Units is compared to 
the Cost of Manufacture for each product Grade to determine each 
affected ingredient. The aggregate Cost of Manufacture is a value based 
upon the production mix entered for each Production Unit. 

Then for each affected ingredient that is used to manufacture a 

15 product grade, the difference between the existing (entered or previously 
calculated) ingredient costs and the aggregate Cost of Manufacture is 
calculated, the fixed cost and the variable cost being calculated 
independently. If the difference between the existing (entered or 
previously calculated) Ingredient cost and the aggregate Cost of 

20 Manufacture exceeds the predetermined threshold, the ingredient cost is 
updated (i.e., replaced) with the aggregate cost of manufacture. Then a 
recalculation of all aggregate Cost of Manufacture values for all affected 
grades is initiated. This process is repeated until the difference between 
all existing (entered or previously calculated) ingredient costs and the 

25 aggregate Costs of Manufacture is less than or equal to the predetermined 
threshold or until a predetermined number of repetitions has been 
reached. 

Figure 24 shows a diagram of product flow in a typical 
manufacturing process comprised of Production Units 1, 2, n, and n+1. 
30 It should be noted that products produced in each Production Units can 
flow to a subsequent Production Unit as well as to one or more previous 
Production Units. Production Unit 1 produces grade X1 by consuming raw 
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material Y1 as well as Grade X2 and Grade Xn+1 (box A). If the cost of 
raw material Y 1 changes (e.g.. increases) the cost of the grade X1 
increases. Production Unit 2 produces grade X2 by consuming grade X1, 
grade X3, and grade Xn+1 (box B). Production Unit n produces grade Xn 
5 by consuming grade X2 and grade Xn-1 (box C). Production Unit n+1 
produces grade Xn+1 by consuming grade Xn (box D), 

As may be appreciated by one skilled in the art, accurate 
calculation of cost of manufacture of each product grade in such a 
manufacturing process is difficult. The iterative cost reconciliation process 

10 described above, however, is capable of calculating the aggregate cost of 
manufacture of each grade of product, even is such a complex 
manufacturing process. 

A system for computing an economic value created by a particular 
business activity may be implemented in accordance with the method of 

15 the present invention. The system may comprise a single computer or 
may be implemented in a network, the system comprising: a server node 
having a memory therein, and at least one user node. The memory of the 
server node may have a user-interface section, a custodian-accessible 
section, a data interface section, and a repository section. 

20 The user-interface section may have at least one predetermined 

user-accessible form for entering data and at least one predetermined 
graphical format for viewing data and results. 

The custodian-accessible section may have privileged access to 
the user-interface section, to the data interface section and to the 

25 repository section. 

The repository section may have at least one relational database 
containing predefined records that have been entered by a user or 
received by the data interface and predetermined equations for operation 
upon the records to produce results. ^ 

30 At least one user is connectible to the memory of the server, the 

user node being operable in either an input mode or an output mode. 
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When operable in the input mode, the user node is connectible to 
the repository section for entry of data or for editing of records previously 
entered by that user. When operable in the output nnode, the user node is 
connectible to the repository section for retrieval of data and results, the 
5 user node displaying data and results In accordance with the at least one 
predetermined graphical format. 

Having benefit of the above description, the skilled practitioner will 
appreciate that other relational databases may be used and will recognize that 
other input formats may be used as appropriate . The skilled practitioner will also 
10 appreciate that other known graphical techniques for visualization of output data 
may be used. 
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